The response of primary keratinocytes and fibroblasts from cancer patients to multiple low-dose irradiations.
In our previous study, using the micronucleus (MN) assay, a hyper-radiosensitivity (HRS)-like phenomenon was observed after single low doses for fibroblasts from two and keratinocytes from four of the 40 patients studied. In this paper, we report the response of primary keratinocytes from 23 and fibroblasts from 21 of these cancer patients to multiple low-dose irradiations and answer the question regarding whether the patients with an HRS-like response after single low doses also demonstrate chromosomal hypersensitivity after multiple low doses. The cells were irradiated with three doses of 0.25 Gy separated by 4-h intervals, and MN induction was compared with that after the same total dose given as a single fraction of 0.75 Gy. Similarly, the effect of three doses of 0.5 Gy was compared with that of a single dose of 1.5 Gy. For fibroblasts from two and keratinocytes from four patients who demonstrated a single-dose HRS-like response, a significant inverse effect of fractionation (greater MN induction after three doses of 0.25 Gy than after a single dose of 0.75 Gy) was observed, which suggests a repeated hypersensitive response after each dose of 0.25 Gy. Such an effect was not seen for the cells from 19 patients who were single-dose HRS-like negative. In conclusion, an inverse fractionation effect for MN induction that was observed in fibroblasts from two and keratinocytes from four patients after three doses of 0.25 Gy (but not 3 x 0.5 Gy) reflects the chromosomal hyper-radiosensitivity seen in the same patients in response to single low doses.